Objective: Numerous studies have shown a higher responsiveness and/or a lack of habituation to sensory stimuli of various modalities in migraine. This study investigated psychophysiological responses to aversive acoustic stimuli in children at risk for migraine. Methods: We measured eyeblink responses to acoustic stimuli (40 ms bursts of white noise at 102 dB) during anticipation of unpleasant stimuli in 74 adolescents (40 females, age 17.6 ± 2.9). A mixed effects linear model was applied to test group differences in startle reactivity during baseline, safe and threat conditions among adolescents by maternal and personal history of migraine. Results: The strongest association with migraine vulnerability emerged for baseline startle reactivity, which was significantly elevated in high risk youth with a history of maternal migraine. This group of offspring also had enhanced startle response during the threat condition and the threat-safe difference. Conclusion: Our findings indicate that migraine is associated with a higher acoustic startle responsiveness that is present already in children at risk for developing the disorder. Significance: The significant effect of both maternal history of anxiety disorder and migraine on baseline startle indicates that these two diagnostic entities might in part share common pathophysiological mechanisms, and that the anxiety-migraine comorbidity should be considered when investigating each of these disorders.
Introduction
A substantial amount of research has investigated the pathogenesis of migraine, but the specific mechanisms involved still remain elusive (Goadsby, 2007) . Higher responsiveness and/or a lack of habituation to sensory stimuli of various modalities including aversive and painful stimuli (Katsarava et al., 2003; Sandrini et al., 2002; Weissman-Fogel et al., 2003; Zohsel et al., 2006) suggest that migraine may be characterized by cortical hypersensitivity and/or a lack of cortical inhibition (for review see (Gantenbein and Sandor, 2006; Schoenen et al., 2003) ). Hypersensitivity to aversive or noxious stimuli could also be related to sensitization of pain pathways resulting from repeated intense nociceptive stimulation during migraine attacks (Burstein et al., 2000; Woolf and Salter, 2000) . Hence, higher responsiveness to noxious stimuli, as part of the crossmodal hypersensitivity, may represent a useful index of vulnerability for migraine (Di Clemente et al., 2007) .
Migraine has been shown to be strongly familial with substantial evidence of vertical transmission (Merikangas, 1996) suggesting a maternal inheritance pattern (Mortimer et al., 1992; Wang et al., 2004) . The results of twin studies show that genetic factors underlie migraine, but the patterns of genetic transmission are complex, and the identification of specific genes has not yet been successful (Haan et al., 1997; Russell et al., 1995) . One approach to identify sources of heterogeneity in the familial transmission of migraine has been the investigation of vulnerability markers among the relatives of migraine probands. Indeed, alterations in sensory and cognitive-evoked potentials (Sandor et al., 1999; Siniatchkin et al., 2000; Siniatchkin et al., 2001 ) as well as hypersensitivity to aversive stimuli (Di Clemente et al., 2007) have been reported to aggregate in families of people who have migraine and have been suggested to represent an index of vulnerability for migraine. However, none of these studies tried to address the specificity of these findings with respect to anxiety and mood disorders that have been shown to co-occur in individuals with families with migraine.
Although comorbidity of migraine with mood and anxiety disorders has been well-established (for review see (Radat and Swendsen, 2005) ), there is a lack of prospective research on the specific subtypes of these conditions and patterns of onset with migraine. We have demonstrated that in young adults, the onset of anxiety disorders tends to precede that of migraine followed by the onset of depression (Merikangas et al., 1990) . In order to examine this question prospectively, we have examined the offspring of parents with these conditions in order to identify
